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(54) METHOD AND APPARATUS FOR STICKING PLY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ply sticking method 
for manufacturing a carcass excellent in productivity by a 
simple process, without needing a large space, an apparatus, 
etc., with the uniformity of a cord arrangement distribution 
improved, and without a decrease in the adhesiveness of a 
coated rubber surface. 

SOLUTION: On the outer surface 2DO of a transfer drum 2D, a 
plurality of plys PP1, PP2, etc., in the shape of a rectangle 
having longer sides in the length direction of cords in the 
rectangular plies and shorter sides in the width direction of the 
cords are manufactured, and the ply sheet PPS is manufactured 
with the mutual length directions of PPN made an adjacent 
joint. Adjoining the transfer drum 2D, an inner liner IL is 
transferred to a tire molding drum 1D by rotating it reversely to 
the transfer drum 2D while the inner liner IL is mounted on the 
tire molding drum 1D with the inner liner IL stuck in advance on 
the outer surface of the tire molding drum 1 D. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The approach the ply characterized by carrying out the joint of two or more strip-of-paper-like 
plies, creating a ply sheet, imprinting this ply sheet from the imprint drum concerned to a tire shaping drum, 
and creating a carcass by the peripheral face of an imprint drum should stick. 

[Claim 2] The approach the ply according to claim 1 imprinted to a tire shaping drum by inverse rotation 
with the imprint drum concerned while building the tire shaping drum contiguous to the imprint drum 
concerned over said ply sheet held at the peripheral face of an imprint drum should stick. 
[Claim 3] The approach the ply according to claim 1 or 2 imprinted to a tire shaping drum while the strip-of- 
paper-like ply supplied to **** carries out the joint of the consecutive strip-of-paper-like ply one by one in 
the condition of having been held by the peripheral face of an imprint drum, makes the back end of the strip- 
of-paper-like ply supplied at the end hold and cancels maintenance of a ply sheet of the point of a ply sheet 
should stick. 

[Claim 4] Furthermore, the approach the ply of a publication should stick to claim 1 which imprints a ply 
sheet to a tire shaping drum thru/or one term of 3 while you hold the ply sheet concerned to imprint drum 
lifting by the adhesion of the rubber of a ply sheet. 

[Claim 5] The strip-of-paper-like ply of the ** point is made to hold to the tip holder of the ply sheet point 
prepared in the imprint drum. Then, the joint of the following strip-of-paper-like ply is compared and carried 
out to the strip-of-paper-like ply of this ** point at a cross direction side. Then, one by one, similarly repeat 
two or more strip-of-paper-like plies, they carry out joint, and the last strip-of-paper-like ply is made to hold 
to the back end holder of the ply sheet back end section. The approach the ply of a publication should stick 
to claim 1 imprinted to a tire shaping drum from the point of the ply sheet held at said tip holder or said back 
end holder while canceling maintenance of a ply sheet thru/or the term of a gap of four. 
[Claim 6] The approach the ply of a publication should stick to claim 1 which carries out the joint of two or 
more strip-of-paper-like plies to the peripheral face of the imprint drum of a major diameter, and creates a 
ply sheet rather than a tire shaping drum thru/or the term of a gap of five. 

[Claim 7] The approach the ply of a publication should stick to claim 1 which imprints said ply sheet in the 
inner liner layer allotted to the peripheral face of a tire shaping drum thru/or one term of 6. 
[Claim 8] Shaping equipment equipped with the tire shaping drum, and the imprint equipment which 
equipped the tire shaping drum concerned with the imprint drum which imprints a ply sheet, The concrete 
supply system which transports strip-of-paper-like ply to the imprint drum concerned is arranged at least. To 
said imprint drum The back end holder of the ply sheet back end section which attaches and holds the strip- 
of-paper-like ply of the tip holder of a ply sheet point and the last which attaches and holds the strip-of- 
paper-like ply of the ** point supplied from a concrete supply system is formed. Attachment equipment of 
ply with which the junction equipment which compares strip-of-paper-like ply to said imprint equipment 
one by one, and carries out joint to it in a cross direction side is formed. 

[Claim 9] Attachment equipment of the ply according to claim 8 whose front face where junction equipment 
has the press section which presses a joint side outside, and touches said joint side outside of the press 
section concerned in case the joint of said strip-of-paper-like ply is compared and carried out by the 
peripheral face of said imprint drum is a flat. 

[Claim 10] The approach the ply of a publication should stick to claim 1 whose strip-of-paper-like ply is the 
strip-of-paper-like ply which has a Z character-like cross section thru/or one term of 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach and equipment with which the ply which can 
be used especially suitable for the continuous process of tire manufacture should stick about the approach 
and equipment with which the ply (carcass ply) which creates the carcass which is the member of a tire 
should stick. 
[0002] 

[Description of the Prior Art] When the carcass of the member for the radial-ply tires containing air was 
created conventionally, it was built by the following approaches. First, after calender equipment covers an 
unvulcanized rubber for the code of the a large number concerned by which have arrange many codes at 
abbreviation parallel equal spacing, and adhesives processing was carried out after that by the form of a 
product tire, the quality of the material according to size, reinforcement, and the consistency by 
predetermined thickness along the code die-length direction to the beginning, it rolls round to the liner cross 
for original fabric storage for keep a calender finishing original fabric. Subsequently, this roll is carried to 
decision equipment, said original fabric is taken out from a roll, the code die-length directions joint of the 
piece of decision judged in the direction which intersects perpendicularly in the code die-length direction by 
the ply width of face according to the form of a product tire and size is carried out, a ply sheet original fabric 
is created, and it is rolled round and kept to the liner cross for ply sheet original fabric storage. 
Subsequently, this roll was carried to the tire shaping drum, the ply sheet was picked out from the roll, and it 
stuck on the tire shaping drum, and cut along the code die-length direction by the ply sheet die length 
predetermined [ according to the form of a tire, and size ], both ends were joined, and the carcass was 
created. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the tooth space for keeping the liner cross for original 
fabric storage for keeping the calender process which needs a big tooth space and equipment, and a calender 
finishing original fabric, the liner cross for ply sheet original fabric storage, and the above-mentioned roll 
etc. was required of the above-mentioned conventional manufacture approach. 

[0004] Moreover, it not only needs the process for rolling round the above-mentioned calender finishing 
original fabric and ply sheet original fabric which the unvulcanized rubber covered by the above-mentioned 
manufacture approach when creating a carcass to the above-mentioned storage liner cross, taking out from 
the above-mentioned storage liner cross, or carrying the above-mentioned roll, but this thing [ that the 
homogeneity of array distribution of the code in the above-mentioned calender finishing original fabric and 
a ply sheet original fabric falls ] was in process. Furthermore, when the storage time of the above-mentioned 
calender finishing original fabric and a ply sheet original fabric became long, it might fall, while the 
adhesiveness of a covering rubber front face kept it, and the lamination with the member which adjoins the 
front face of covering rubber might become difficult, and the above-mentioned original fabric and the ply 
sheet original fabric might be discarded. Consequently, there was room of an improvement in the 
productivity of the obtained carcass, and the field of quality. 

[0005] The calender process which needs a tooth space and equipment with the big purpose of this 
invention, The liner cross for original fabric storage for keeping a calender finishing original fabric, the liner 
cross for ply sheet original fabric storage, It is in offering the approach the ply which creates the carcass 
which does not need the tooth space for keeping the above-mentioned roll etc., and whose homogeneity of 
array distribution of the code in a ply sheet is good, and the adhesive fall of a covering rubber front face 
does not have it, either, and was excellent in productivity should stick, and attachment equipment. 
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[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as a result of inquiring 
wholeheartedly, this invention is the peripheral face of an imprint drum, and how the ply which carries out 
the joint of two or more strip-of-paper-like plies, and is characterized by creating a ply sheet, imprinting this 
ply sheet from the imprint drum concerned to a tire shaping drum, and creating a carcass should stick was 
used for it. 

[0007] Since it is as above-mentioned, this invention can usually imprint said ply sheet held at the peripheral 
face of an imprint drum to a tire shaping drum by inverse rotation with the imprint drum concerned, building 
the tire shaping drum contiguous to the imprint drum concerned, when imprinting strip-of-paper-like ply to a 
tire shaping drum. 

[0008] In that case, where the strip-of-paper-like ply supplied to the ** point is held by the peripheral face 
of an imprint drum, the joint of the consecutive strip-of-paper-like ply is carried out one by one, and it can 
imprint to a tire shaping drum, making the back end of the strip-of-paper-like ply supplied at the end hold, 
and canceling maintenance of a ply sheet of the point of a ply sheet. 

[0009] Furthermore, in case a ply sheet is imprinted to a tire shaping drum, the ply sheet concerned can also 
be held to imprint drum lifting by the adhesion of the rubber of a ply sheet, and a ply sheet can be imprinted 
and **(ed) to a tire shaping drum according to the maintenance concerned. 

[0010] Moreover, the strip-of-paper-like ply of the ** point is made to hold to the tip holder of the ply sheet 
point prepared in the imprint drum. Then, the joint of the following strip-of-paper-like ply is compared and 
carried out to the strip-of-paper-like ply of this ** point at a cross direction side. Then, one by one, similarly 
repeat two or more strip-of-paper-like plies, they carry out joint, and the last strip-of-paper-like ply is made 
to hold to the back end holder of the ply sheet back end section. It is desirable to imprint to a tire shaping 
drum from the point of the ply sheet held at said tip holder or said back end holder, canceling maintenance 
of a ply sheet. 

[001 1] In addition, although are not limited, and a ply sheet is created, it is more desirable than a tire 
shaping drum to carry out the joint of two or more strip-of-paper-like plies, and to create a ply sheet to the 
peripheral face of the imprint drum of a major diameter. By making the path of said imprint drum into size 
rather than the path of said tire shaping drum, junction of the joint section of the strip-of-paper-like ply 
which constitutes the increase of a pressure concerning the plane of composition at the time of joint and a 
ply sheet can be performed smoothly, and distribution of the code in a carcass is stabilized more. 
[0012] In addition, when imprinting said ply sheet, the inner liner which is the innermost layer of a tire 
carcass is beforehand arranged on the peripheral face of a tire shaping drum, and said ply sheet can also be 
imprinted on the inner liner concerned. Furthermore, it is desirable for strip-of-paper-like ply to consider as 
the strip-of-paper-like ply which has the cross section of the shape of Z character when a cross section as 
shown in an outline and drawin g 4 (a) uses a Z character-like mouthpiece, as shown in drawin g 4 (b). Since 
the joint of strip-of-paper-like plies can be smoothly done by this so that it may mention later, the 
homogeneity of array distribution of the code in the inside of a ply sheet becomes good. 
[0013] As attachment equipment of the desirable ply concerning this invention Shaping equipment equipped 
with the tire shaping drum, and the imprint equipment which equipped the tire shaping drum concerned with 
the imprint drum which imprints a ply sheet, The concrete supply system which transports strip-of-paper- 
like ply to the imprint drum concerned is arranged at least. To said imprint drum The back end holder of the 
ply sheet back end section which attaches and holds the strip-of-paper-like ply of the tip holder of a ply 
sheet point and the last which attaches and holds the strip-of-paper-like ply of the ** point supplied from a 
concrete supply system is formed. It is attachment equipment of ply with which the junction equipment 
which compares strip-of-paper-like ply to said imprint equipment one by one, and carries out joint to it in a 
cross direction side is formed. 

[0014] In case the joint of said strip-of-paper-like ply is compared and carried out by the peripheral face of 
said imprint drum, it is desirable for the front face where junction equipment has the press section which 
presses a joint side outside, and touches said joint side outside of the press section concerned to be a flat. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, referring to 
a drawing. The outline perspective view of the attachment equipment of the ply which drawing 1 requires 
for this invention, and drawing 2 are the outline sectional views showing how to stick the ply concerning 
this invention using the attachment equipment of drawing 1 . 

[0016] In drawing 1 a tire shaping drum and 2 for shaping equipment and ID Imprint equipment, 2D the tip 
holder of a ply sheet point, and 23 for an imprint drum and 22 The back end holder of the ply sheet back end 
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section, 3 is junction equipment at the time of strip-of-paper-like ply and C comparing said strip-of-paper- 
like ply in code in strip-of-paper-like ply, and a concrete supply system and 3 1 comparing JM by the 
peripheral face of said imprint drum, and carrying out the joint of the arm of a concrete supply system, and 
PPlandPP2. 

[0017] Hereafter, drawing 1 and drawing 2 explain how to stick the ply of this invention, first As the strip- 
of-paper-like ply PP1 of the 1st sheet of the strip-of-paper-like ply PP shown in drawing 2 (a) created at the 
last process (not shown) is held by the arm 3 1 of a concrete supply system 3 and it is shown in drawing 2 (e) 
Maintenance after migration is canceled to the crowning 211 of peripheral face 2DO of imprint drum 2D, 
and it sticks on said crowning 21 1 so that the code in strip-of-paper-like ply and the revolving shaft (not 
shown) of imprint drum 2D may become parallel. In addition, as shown in drawing 2 (a) and (b), it consists 
of two or more codes C and unvulcanized-rubber G, and two or more codes C are arranged in parallel at the 
same spacing, and the strip-of-paper-like ply PP is covered with unvulcanized-rubber G. In case the strip-of- 
paper-like ply PP1 of the 1st sheet which is the strip-of-paper-like ply of said ** point is attached in the 
crowning 21 1 of peripheral face 2DO of imprint drum 2D, the strip-of-paper-like ply point PP1 1 is held with 
the tip holder 22. As one example is shown in drawing 2 (e), said holder 22 is arranged on the inside section 
of imprint drum 2D, and it has adsorption means, such as a vacuum, and in order to adsorb the ply sheet 
point PP1 1, two or more adsorption holes (not shown) are arranged on imprint drum 2D. Parts other than tip 
PP1 1 of the strip-of-paper-like ply PP1 are held to imprint drum lifting by the adhesion of unvulcanized- 
rubber G. 

[001 8] Then, as an imprint drum is rotated and it is shown in drawing 2 (f), and it comes and the back end 
section PP12 of the strip-of-paper-like ply PP1 is continuously shown in the crowning 212 of peripheral face 
2DO of imprint drum 2D in drawing 2 (g) With a concrete supply system 3, the strip-of-paper-like ply PP1 
of this ** point is made to carry out contiguity arrangement by the same approach as the strip-of-paper-like 
ply PP1 at the strip-of-paper-like ply PP1, and subsequently to a cross direction side the following strip-of- 
paper-like ply PP2 is compared, and carries out joint. Although junction equipment JM is usually used as 
shown in drawing 2 (c) in case the back end section PP12 of the strip-of-paper-like ply PP1 of the strip-of- 
paper-like ply PP1 and the point PP21 of the strip-of-paper-like ply PP2 are compared and the joint of the 
strip-of-paper-like ply PP1 and the following strip-of-paper-like ply PP2 is carried out to a cross direction 
side It is desirable for the front face PF where the equipment JM concerned has the press section P which 
presses a joint side outside, and touches said joint side outside of the press section P concerned to be a flat. 
By this, after joint serves as nearby homogeneity from the case where it is not a flat as the coding sequence 
in the inside of ply is shown in drawing 2 (d). 

[0019] Then, as shown in drawing 2 (h), rotate imprint drum 2D, and the back end section PP22 of the strip- 
of-paper-like ply PP2 is made to come to the crowning 213 of peripheral face 2DO of imprint drum 2D. 
Then, this 2nd strip-of-paper-like ply PP2 is made to carry out contiguity arrangement of the following strip- 
of-paper-like ply PP3 with a concrete supply system 3 at the strip-of-paper-like ply PP2, as shown in 
drawing 2 (i), and joint is compared and carried out to a cross direction side with junction equipment JM. In 
case the joint of the strip-of-paper-like ply PP2 and the 3rd following strip-of-paper-like ply PP3 is 
compared and carried out to a cross direction side, the junction approach is the same as the approach of 
joining said strip-of-paper-like ply PP1 and the strip-of-paper-like ply PP2. 

[0020] Henceforth, the joint of two or more strip-of-paper-like plies PP4, — , PPN is carried out by the same 
approach one by one, and the last strip-of-paper-like ply [ Nth ] PPN is made to hold to the back end holder 
23 of the ply sheet back end section PPN 2, as shown in drawing 2 (j). In addition, the maintenance at the 
time of making the strip-of-paper-like ply PPN hold to the back end holder 23 of the ply sheet back end 
section PPN 2 can apply the tip holder of said ply sheet point, and the same holder. In addition, although 
two or more places of said tip holder 22 and said back end holder 23 are allotted crosswise [ of imprint drum 
2D ] and the tip PP1 1 of the strip-of-paper-like ply PP1 of the ** point and the back end PPN 2 of the last 
strip-of-paper-like ply PPN hold to peripheral face 2DO of imprint drum 2D When it can hold only by the 
adhesion of the rubber G which has covered the tip PP1 1 of the strip-of-paper-like ply PP1 of****, and the 
back end PPN 2 of the last strip-of-paper-like ply PPN, there is no need for said tip holder 22 and said 23 
back end holder of using it. The tip PP1 1 of the strip-of-paper-like ply PP1 of **** and parts other than 
back end PPN2 of the last strip-of-paper-like ply PPN are held only by the adhesion of the rubber G which 
has covered strip-of-paper-like ply. When the adhesion of Rubber G is weak, it is also possible to arrange 1 
or two or more same holders between the tip holder 22 and the back end holder 23, and to hold the strip-of- 
paper-like ply PP in locations other than a tip and the back end to imprint drum 2D, between. In addition, 
the width of face of the strip-of-paper-like plies PP1, PP2, PPN is the width of face which carried out N 
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division into equal parts of the die length of the ply sheet PPS which constitutes a carcass, and W shows it at 
the strip-of-paper-like plies PP1 and PP2 shown in drawing 2 (a) and drawing 2 (b). In addition, although 
said back end holder 23 has allotted one place to the drum hoop direction of imprint drum 2D, the device 
(not shown) which slides the location to the hoop direction of imprint drum 2D according to the die length 
of said ply sheet PPS is taken, and you may make it move in drawing 2 (e) - (j). Moreover, said back end 
holder 23 can be arranged on two or more places in the drum hoop direction of imprint drum 2D, and it can 
also use any they are according to the die length of said ply sheet PPS. 

[0021] In the above, drawing 3 explains how to imprint the ply sheet PPS held to peripheral face 2DO of 
imprint drum 2D shown in drawing 2 (j) to the tire shaping drum which adjoins the imprint drum 2D 
concerned. While drawing 3 builds tire shaping drum ID which adjoins the imprint drum 2D concerned over 
the ply sheet PPS held to peripheral face 2DO of imprint drum 2D, the imprint drum 2D concerned is a 
cross-section schematic diagram explaining the situation imprinted to a tire shaping drum by inverse 
rotation. For an imprint drum and 22, in drawing 3 , the tip holder of a ply sheet point and 23 are [ ID / a tire 
shaping drum and 2D / a ply sheet and IL of the back end holder of the ply sheet back end section and PPS ] 
inner liners. The revolving shaft (not shown) of tire shaping drum ID and the revolving shaft (not shown) of 
imprint drum 2D are parallel, and it has allotted the same height. 

[0022] While rotating the revolving shaft (not shown) of imprint drum 2D, the back end section PPN 2 of 
the ply sheet PPS which first was held at said back end holder 23 of imprint drum 2D shown in drawing 3 
(a) Carry out a parallel displacement to the revolving shaft (not shown) of tire shaping drum ID, and it is 
made to approach. The inner liner IL which stuck beforehand the back end section PPN 2 of the ply sheet 
PPS on the peripheral face of tire shaping drum ID is made to adjoin, as shown in drawing 3 (b), and the 
back end section PPN 2 is stuck to shaping drum ID by pressure in the cylinder (not shown) of the back end 
holder 23. Next, the ply sheet PPS is imprinted to tire shaping drum ID, canceling maintenance of the back 
end holder 23 of the ply sheet back end section PPN 2, and rotating imprint drum 2D and tire shaping drum 
ID in the direction of an arrow head, as shown in drawing 3 (c). After drawing 3 (d) is drawing showing the 
condition that the ply sheet PPS was completely imprinted from imprint drum 2D to tire shaping drum ID, it 
sticks a point PP1 1 to shaping drum ID by pressure in the cylinder (not shown) of the tip holder 22 of the 
strip-of-paper-like ply PP1 just before imprinting completely, and it cancels maintenance, it removes the ply 
sheet point PP1 1 from imprint drum 2D. Of course, it is also possible to start the imprint to shaping drum 
ID from a point PP1 1 , and to end an imprint in the back end section PPN 2. In addition, the joint of the tip 
PP1 1 of the strip-of-paper-like ply PP1 of the ** point which constitutes the ply sheet PPS in the inside of a 
carcass after the completion of an imprint, and the back end PPN 2 of the strip-of-paper-like ply PPN of the 
last which constitutes the ply sheet PPS is connected to tire shaping drum ID from imprint drum 2D by the 
joint approach of the strip-of-paper-like plies in the above-mentioned imprint drum, and the same approach. 
After imprint termination retreats imprint drum 2D in the original location. In addition, although the inner 
liner IL is beforehand stuck on the peripheral face of tire shaping drum ID in drawin g 3 When creating the 
carcass layer of an innermost layer the case of the tire by which the carcass is constituted only from one 
sheet, and when the carcass consists of two or more sheets After sticking an inner liner on the ply sheet PPS 
which did not stick an inner liner IL on the peripheral face of tire shaping drum ID, but was stuck on 
peripheral face 2DO of imprint drum 2D (not shown), it is also possible to imprint to tire shaping drum ID. 
In addition, the perimeter of shaping drum ID and the integral multiple of the strip-of-paper width of face W 
of the strip-of-paper-like ply PP are not necessarily in agreement. Therefore, the speed difference arises 
between imprint drum 2D and shaping drum ID at the time of an imprint. In this case, this speed difference 
is cancelable by making imprint drum 2D and shaping drum 1 D approach extent which has a gap, and 
imprinting by giving allowances to the ply sheet PPS. 

[0023] In addition, while usually considering array distribution of the code in strip-of-paper-like ply as the 
distribution according to the form of a product tire, and size at this invention, the die length (width of face of 
a carcass) of the code in strip-of-paper-like ply is a dimension according to the form of a product tire, and 
size. Therefore, compared with the approach stated with the conventional technique, the dimension of strip- 
of-paper-like ply is only changed, a carcass can be created according to the form of a product tire, and size, 
and other form low production is possible. 

[0024] moreover, an outline cross section as shows the mouthpiece used for the extrusion molding 
concerned to an outline and drawing 4 (a) — a Z character-like mouthpiece — it is desirable to use K. If a 
cross section uses a Z character-like mouthpiece for said mouthpiece K, the strip-of-paper-like ply PP of a 
cross section as shown in drawing 4 (b) will be obtained. In drawing 4 , Sign C shows the code in the strip- 
of-paper-like ply PP. Drawing 4 (c) is the schematic diagram showing the situation which carries out the 
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joint of the strip-of-paper-like ply PP comrade along with the code C in the strip-of-paper-like ply PP, and 
presses down the mustached section PPE section of the strip-of-paper-like ply PP by which junction 
equipment JM was extruded with the mouthpiece of the shape of said Z character. Consequently, as shown 
in the outline sectional view showing code density array distribution in the ply sheet of drawing 4 (d), 
arrangement in the rubber G of said code C of the joint section neighborhood is not confused, but coding 
sequence distribution in the ply sheet obtained is stabilized. 
[0025] 

[Effect of the Invention] As mentioned above, attachment of the ply which creates the carcass which does 
not need the tooth space for keeping the liner cross for original-fabric storage for keeping the calender 
process which needs a big tooth space and equipment, and a calender finishing original fabric according to 
this invention as explained in full detail, the liner cross for ply sheet original-fabric storage, and the above- 
mentioned roll, and whose homogeneity of the coding sequence distribution in a ply sheet is good, and the 
adhesive fall of a covering rubber front face does not have it, either, and is excellent in productivity can 
perform. 

[Translation done.] 
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(e) (f) (g) 




[Drawing 3] 
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